U.S. Appln. No. 10/528,437 
Filed: April 10,2006 



Attorney Docket No: 05558.0028.PCUS00 



Amendments To The Claims 



1 . (Withdrawn/Currently amended) A method for treating infertility in a mammal, 
comprising administering to a mammal suspected of infertility a therapeutically effective 
amount of a compound of claim 23 Formula I: 
R 3 




wh e r e in and R 3 ar e ind e p e nd e ntly s e l e ct e d from th e group comprising or consisting 



of hydrog e n, C ±-Gn alkyl, Ca -fe^- alk e nyl, Cy G^-e 
chains may b e int e rrupt e d by a h e t e roatom s e l e ct e d from N, O or S, aryl, h e t e roaryl, saturat e d c 
unsaturat e d 3 8 m e mb e r e d cycloalkyl, h e t e rocycloalkyl, wh e r e in said cycloalkyl, 
h e t e rocycloalkyl, aryl or h e t e roaryl groups may be fused with 1 2 furth e r cycloalkyl, 




acyl, C ^-G8- (h e tero)cycloalkyl 
alkoxycarbonyl, C i-Ga- 
ur e ido, d -G ^ alkyl carbamat e , C^-G^- 
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R*4s-G + -G«-£ 

chain s may b e interrupted by a h e t e roatom s e l e cted from N, O or S, aryl, h e teroaryl, saturat e d c 
unsaturat e d 3 8 m e mb e r e d cycloalkyl, h e t e rocycloalkyl, wh e r e in said cycloalkyl, 
h e t e rocycloalkyl, aryl or h e t e roaryl groups may b e fus e d with 1 2 furth e r cycloalkyl, 



r h e t e roaryl group, an acyl moi e ty, C^ -G^ alkyl aryl, C4-G44 alkyl 



1--G-1-6 alkynyl 



h e t e rocycloalkyl, aryl c 
G2-G44 

aey^-Gjt-Gs (h e t e ro)cycloalkyl acyl, C 4-G44 alkyl acyloxy, C ^-G^ alkyl alkoxy, C t -G t6 alkyl 
alkoxycarbonyl, C 4.-G.t6 alkyl aminocarbonyl, C 4-G46 alkyl acylamino, acylamino, C 4-G44 alkyl 
ur e ido, C 4-G46 alkyl carbamat e , C 4-G44 alkyl amino, C4-G44 alkyl ammonium, C ^-G^- alkyl 
sulfonyloxy, C i-G^- allcyl sulfonyl, C 4--G+6 alkyl sulfinyl, C 4-G44- alkyl s ulfanyl, C i-Gt ^ alkyl 




R 4 4s-€j.-€43 alkyl, Cz -G n alk e nyl, Cy -G ^ alkynyl, wh e r e in said alkyl, alk e nyl, alkynyl 
chains may b e int e rrupt e d by a heteroatom s e l e ct e d from N, O or S, aryl, h e t e roaryl, saturat e d 01 
unsaturat e d 3 8 m e mb e r e d cycloalkyl, h e t e rocycloalkyl, wh e r e in said cycloalkyl, 
h e t e rocycloalkyl, aryl or h e t e roaryl groups may b e fus e d with 12 furth e r cycloalkyl, 
h e t e rocycloalkyl, aryl or h e t e roaryl group; and pharmac e utical^ acc e ptabl e s alts th e r e of . 



2. (Canceled) 

3. (Withdrawn/Currently amended) The method of claim 1, wherein R 2 is se l e ct e d 
from aryl[[,]] or heteroaryl , 3 -8 m e mb e r e d cycloalkyl and h e t e rocycloalkyl . 

4. (Withdrawn) The method of claim 1, wherein R 4 is selected from Ci-C6-alkyl, 
amino, aryl, heteroaryl, 3-8-membered cycloalkyl and heterocycloalkyl. 
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5 . (Withdrawn/Currently amended) The method of treatment of claim 1 , wherein R + 
is-Ht R 2 is aryl; R 3 is selected from Ci-C 8 -alkyl, Ci-C 8 -acyl amino and Ci-Cg-alkyl acyl and R 4 
is selected from Ci-C 6 -alkyl, amino, aryl and heteroaryl. 

6. (Withdrawn/Currently amended) The method of claim 1 wherein the compound 
has the following Formula II: 



? 3 





S(0) 2 



o 



II 



wherein R 5 is independently halogen[[,]] or hydroxy or th e sam e as 

R + ; 

m is an integer of from 0 to [[4]] 3; and pharmaceutical^ acceptable salts thereof. 



d e fin e d for 
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7. (Canceled) 

8. (Canceled) 

9. (Canceled) 

10. (Canceled) 

1 1 . (Canceled) 

12. (Canceled) 

13. (Withdrawn) The method of claim 1 wherein R 2 comprises a carbazolyl, 
tetrahydro-beta-carbolinyl or benzimidazolyl moiety. 

14. (Withdrawn/Currently amended) The method of claim 1 wherein the compound 
of formula I is selected from the following group: 

4-hexyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridinyl-3-yl- 
lH-benzoimidazol-5-yl)-amide); 

4-(thiophene-2-sulfonyl)-piperazine- 1 ,3-dicarboxylic acid 3-[(9-efhyl-9H-carbazol-3- 
yl)amide] - 1 -pentylamide ; 

4-(thiophene-2-sulfonyl)-piperazine-l,3-dicarboxylic acid 1-ethylamide 3-[(9-ethyl-9H- 
carbazol-3-yl)amide]; 

([3 (9 e thyl 9H carbazol 3 ylcarbamoyl) 1 (thioph e n e 2 sulfonyl) pip e razin e- 1 ■ 
carbonyl] amino) ac e tic acid ethyl e st e r; 

4-pentanoyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9-ethyl-9H- 
carbazol-3-yl) amide; 

4-hexyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9-ethyl-9H-carbazol-3- 

yl) amide; 

4-dimethylsulfamoyl-piperazine-l,3-dicarboxylic acid 3-[(9-ethyl-9H-carbazol-3- 
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yl)amide] 1-pentylamide; 

4-(l -methyl- 1 H-imidazole-4-sulfonyl)-piperazine- 1 ,3-dicarboxylic acid 3-[(9-ethyl-9H- 
carbazol-3-yl)-amide] 1-pentylamide; 

4-(thiophene-2-sulfonyl)-piperazine-l ,3-dicarboxyclic acid 1-pentylamide 
3 - [(3 -pyridin-4-yl-phenyl)-amide] ; 

1 (thiophen e 2 sulfonyl) pip e rzin e 1,3 dicarboxylic acid 3 [(9 e thyl 9H carbazol 3 yl) - 
amid e ] 1 {[2 (1H imidazol 4 yl) e thyl] amide); 

4-hexyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -oxo-2,3 ,4,9- 
tetrahydro- 1 H-beta-carbolin-6-yl)-amide; 

4-heptyl-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3-yl- 
1 H-benzoimidazo 1- 5 -y l)-amide ; 

4 (thioph e n e 2 sulfonyl) pip e razin e 1 ,3 dicarboxylic acid 
3 - [(9 -e thyl 9H carbazol 3 yl) amid e ] 1 [(3 imidazol 1 yl propyl) amid e ]); 

4-pentyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -oxo-2,3 ,4,9- 
tetrahydro-lH-beta-carbolin-6-yl)amide; 

4-heptyl-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 -oxo-2,3, 4,9- 
tetrahydro- 1 H-beta-carbolin-6-yl)amide; 

4-(3-methylsulfanyl-propyl)-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9- 
ethyl-9H-carbazol-3-yl)-amide; 

4-(4-ethyl-furan-3-ylmethyl)-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9- 
ethyl-9H-carbazol-3-yl)-amide; 

3 -(9-ethyl-9H-carbazol-3 -y lcarbamoyl)-4-(thiophene-2-sulfonyl)-piperazin- 1 -yl] acetic 
acid ethyl ester; 

1 -benzenesulfonyl-4-hexyl-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3-yl- 1 H- 
benzoimidazol-5-yl) amide; 

4-pentyl- l-thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-3-yl- 
lH-benzoimidazol-5-yl) amide; 

4-hexyl- l-thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-3-yl- 
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lH-benzoimidazol-5-yl) amide; 

1 -(4-fluoro-benzenesulfonyl)-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3- 
yl-lH-benzoimidazol-5-yl) amide; 

1 -(2-fluoro-benzenesulfonyl)-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3- 
yl-lH-benzoimidazol-5-yl) amide; 

4-octyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

4-heptyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

l-dimethylsulfamoyl-4-hexyl-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-3-yl-lH- 
benzoimidazol-5-yl) amide; 

1 -(butane- 1 -sulfonyl)-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3-yl- 1 H- 
benzoimidazol-5-yl) amide; 

4-hexyl-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

4-(3-methylsulfanyl-propyl)- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 - 
ethyl-2-pyridin-4-yl- 1 H-benzoimidazol-5-yl) amide; 

1 (thioph e n e 2 sulfonyl) pip e razin e 1,3 dicarboxylic acid 3 [(9 e thyl 9H carbazol 3 
yl) amid e ] 1 [(2 m o thoxy e thyl) amid e ]; 

4-octyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-3-yl- 
lH-benzoimidazol-5-yl) amide; and pharmaceutically acceptable salts thereof. 

15. (Withdrawn/Currently amended) A method for treatment of a subject suffering 
from or susceptible to a disease or disorder associated with phosphodiesterase PDE4, adenosine 
transporters, or prostanoid receptors, comprising administering to the mammal a therapeutically 
effective amount of a compound of claim [[1]] 23. 

16. (Withdrawn) The method of claim 15 wherein the mammal is a human. 
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1 7. (Withdrawn) The method of claim 16 wherein the mammal is a female. 

18. (Withdrawn) The method of claim 17 wherein the mammal is suffering from an 
ovulatory disorder. 

1 9. (Withdrawn) The method of claim 1 7 wherein the mammal is being treated with 
an assisted reproduction procedure. 

20. (Withdrawn) The method of claim 17 wherein the mammal is undergoing in- 
vitro fertilization. 

2 1 . (Withdrawn) The method of claim 1 6 wherein the mammal is a male. 

22. (Withdrawn) The method of claim 1 7 wherein the mammal is a male suffering 
from a spermatogenesis disorder. 

23. (Previously Presented) A compound according to Formula I: 




S(0) 2 O 

R 4 l 

wherein R 1 is H; 

R 2 is selected from aryl, heteroaryl, 3-8-membered cycloalkyl and heterocycloalkyl; 

R 3 is selected from Ci-Ci 6 -alkyl, C 2 -Ci 6 -alkenyl, C 2 -Ci 6 -alkynyl, monocyclic aryl, 
monocyclic heteroaryl, 3-8-membered monocyclic cycloalkyl, monocyclic heterocycloalkyl, 
acyl, Ci-Ci6-alkyl aryl, Ci-Ci 6 -alkyl heteroaryl, C 2 -Ci 6 -alkenyl aryl, C 2 -Ci 6 -alkenyl heteroaryl, 
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C 2 -Ci6-alkynyl aryl, C 2 -Ci 6 -alkynyl heteroaryl, Ci-Ci 6 -alkyl cycloalkyl, Ci-Cie-alkyI 
heterocycloalkyl, C 2 -Ci 6 -alkenyl cycloalkyl, C 2 -Ci 6 -alkenyl heterocycloalkyl, C 2 -Ci 6 -alkynyl 
cycloalkyl, C 2 -Ci 6 -alkynyl heterocycloalkyl, alkoxycarbonyl, aminocarbonyl, d-Ci6-alkyl 
carboxy, Ci-Ci 6 -alkyl acyl, aryl acyl, heteroaryl acyl, C 3 -C 8 -(hetero)cycloalkyl acyl, Ci-Ci 6 - 
alkyl acyloxy, Ci-Ci 6 -alkyl alkoxy, Ci-Ci6-alkyl alkoxycarbonyl, Ci-Ci 6 -alkyl aminocarbonyl, 
Ci-Cie-alkyl acylamino, acylamino, Ci-Ci 6 -alkyl sulfinyl, Ci-Ci 6 -alkyl sulfanyl, Ci-Ci 6 -alkyl 
ureido, Ci-Ci6-alkyl carbamate, Ci-Ci 6 -alkyl amino, CrCie-alkyI ammonium; 

R 4 is selected from d-Ci 2 -alkyl, C 2 -Ci 2 -alkenyl, C 2 -C ]2 -alkynyl, aryl, heteroaryl, 3-8- 
membered cycloalkyl, heterocycloalkyl, and amino; and pharmaceutical^ acceptable salts 
thereof. 

24. (Previously Presented) The compound of claim 23 wherein R 2 is aryl or 
heteroaryl. 

25. (Previously Presented) The compound of claim 23, wherein R 4 is selected from 
Ci-C6-alkyl, amino, aryl, heteroaryl, 3-8-membered cycloalkyl and heterocycloalkyl. 

26. (Previously Presented) The compound of claim 23, wherein R 2 is aryl; R 3 is 
selected from C]-C 8 -alkyl, Ci-C 8 -acyl amino and d-C 8 -alkyl acyl and R 4 is selected from Ci- 
C 6 -alkyl, amino, aryl and heteroaryl. 

27. (Previously Presented) The compound of claim 23, wherein R 2 is fused phenyl. 

28. (Previously Presented) The compound of claim 23, wherein R 4 is thienyl. 

29. (Previously Presented) The compound of claim 23 having the following Formula 

II: 



-9- 



U.S. Appln. No. 10/528,437 
Filed: April 10,2006 



Attorney Docket No: 05558.0028.PCUS00 



R 3 




II 



wherein 

R 5 is independently halogen or hydroxy; m is an integer of from 0 to 3; and 
pharmaceutically acceptable salts thereof. 

30. (Previously Presented) The compound of claim 23 wherein R 2 comprises a 
carbazolyl, tetrahydro-beta-carbolinyl or a benzimidazolyl moiety. 

3 1 . (Currently amended) The compound of claim 23 that is selected from the 
following group: 

4-hexyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridinyl-3-yl- 
lH-benzoimidazol-5-yl)-amide); 

4-(thiophene-2-sulfonyl)-piperazine-l ,3-dicarboxylic acid 3-[(9-ethyl-9H-carbazol-3- 
yl)amide]-l-pentylamide; 

4-(thiophene-2-sulfonyl)-piperazine-l,3-dicarboxylic acid 1-ethylamide 3-[(9-ethyl-9H- 
carbazol-3-yl)amide]; 

4-pentanoyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9-ethyl-9H- 
carbazol-3-yl) amide; 
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4-hexyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9-ethyl-9H-carbazol-3- 
yl) amide; 

4-dimethylsulfamoyl-piperazine-l ,3-dicarboxylic acid 3-[(9-ethyl-9H-carbazol-3- 
yl)amide] 1-pentylamide; 

4-( 1 -methyl- 1 H-imidazole-4-sulfonyl)-piperazine- 1 ,3-dicarboxylic acid 3-[(9-ethyl-9H- 
carbazol-3-yl)-amide] 1 -pentylamide; 

4-(thiophene-2-sulfonyl)-piperazine-l ,3-dicarboxyclic acid 1 -pentylamide 
3 - [(3 -pyridin-4-yl-phenyl)-amide] ; 

4-hexyl- l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( l-oxo-2, 3,4,9- 
tetrahydro- 1 H-beta-carbolin-6-yl)-amide; 

4-heptyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3 -yl- 
lH-benzoimidazol-5-yl)-amide; 

4-pentyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -oxo-2,3 ,4,9- 
tetrahydro- 1 H-beta-carbolin-6-yl)amide; 

4-heptyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 -oxo-2,3, 4,9- 
tetrahydro-lH-beta-carbolin-6-yl)amide; 

4-(3-methylsulfanyl-propyl)-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9- 
ethyl-9H-carbazol-3-yl)-amide; 

4-(4-ethyl-furan-3-ylmethyl)- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (9- 
ethyl-9H-carbazol-3-yl)-amide; 

3- (9-ethyl-9H-carbazol-3-ylcarbamoyl)-4-(thiophene-2-sulfonyl)-piperazin-l-yl] acetic 
acid ethyl ester; 

1 -benzenesulfonyl-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3-yl- 1 H- 
benzoimidazol-5-yl) amide; 

4- pentyl- 1 -thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3 -yl- 
lH-benzoimidazol-5-yl) amide; 

4-hexyl- 1 -thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3-yl- 
lH-benzoimidazol-5-yl) amide; 
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1 -(4-fluoro-benzenesulfonyl)-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3- 
yl-lH-benzoimidazol-5-yl) amide; 

1 -(2-fluoro-benzenesulfonyl)-4-hexyl-piperazine-2-carboxylic acid (1 -ethyl-2-pyridin-3- 
yl-lH-benzoimidazol-5-yl) amide; 

4-octyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

4-heptyl-l-(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (l-ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

1 -dimethylsulfamoyl-4-hexyl-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3 -yl- 1 H- 
benzoimidazol-5-yl) amide; 

1 -(butane- 1 -sulfonyl)-4-hexyl-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-3 -yl- 1 H- 
benzoimidazol-5-yl) amide; 

4-hexyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid ( 1 -ethyl-2-pyridin-4-yl- 
lH-benzoimidazol-5-yl) amide; 

4-(3-methylsulfanyl-propyl)-l -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid (1 - 
ethyl-2-pyridin-4-yl- 1 H-benzoimidazol-5-yl) amide; 

4-octyl- 1 -(thiophene-2-sulfonyl)-piperazine-2-carboxylic acid 
( 1 -ethyl-2-pyridin-3-yl- 1 H-benzoimidazol-5-yl) amide ; and pharmaceutically acceptable salts 
thereof . 

32. (Previously Presented) A pharmaceutical composition comprising the compound 
of claim 3 1 . 

33. (Canceled) 

34. (Previously Presented) A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and one or more compounds of claim 3 1 . 

35. (Original) A pharmaceutical composition of claim 34 wherein the compound is 
packaged together with instructions for use of the compound to treat infertility. 
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36. (Previously Presented) The compound of claim 29 wherein m is an integer of 
from 0 to 2. 
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